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© Physiologically active polypeptide containing pharmaceutical composition. 

© A pharmaceutical composition comprising a physiologically active polypeptide, an absorption promoting 
agent consisting of a combination of an organic acid and a fatty acid sucrose ester «n admixture wuh a 
pharmaceutical^ acceptable carrier or diluent, which is suitable for oral administration and for application to the 
oral cavity by which the polypeptide can sufficiently be absorbed through the intestinal tract or the mucous 
membrane in the oral cavity and exhibit the physiological activities without being suffered from enzymolys.s. 
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Technicat Field of the Invention 

This invention relates to a physiologically active polypeptide-containing pharmaceutical composition. 
More particularly, it relates to a composition suitable for oral administration or application to the oral cavity, 
which comprises a physiologically active polypeptide, an absorption promoting agent consisting of a 
combination of an organic acid and a fatty acid sucrose ester in admixture with a conventional pharmaceuti- 
cally acceptable carrier or diluent. 

Prior Art 

Polypeptides such as insulin and calcitonin are water soluble high molecular weight compounds which 
are easily decomposed with stomach juice or intestine proteases (e.g. pepsin, trypsin), and hence, when 
these polypeptides are orally administered, they can not exhibit their physiological activities without being 
absorbed. 

Accordingly, in order to exhibit the physiological activities, these polypetides are usually used in the 
form suitable for injetion. Hi -ever, such an administration form is not convenient and gives sometimes pain 
to the patients particularly wnen they must be administered at certain intervals or frequently. 

From the above viewpoint, it has been investigated to use the polypeptides in other administration 
forms than injection 3nd the present inventors have proposed a pharmaceutical composition suitable for 
administration by a vaginal route (Japanese Patent First Publication (Kokai) No. 294632/1989). Pharmaceuti- 
cal composition for oral administration has also been proposed, for example, compositions incorporated with 
'atty add sucrose esters (cf. Japanese Patent First Publication (Kokai) Nos. 10020/1987 and 33128/1987), 
but these compositions are still not sufficient in absorbability of the active ingredient. 



25 Brief Description of the Invention 

According to the intensive studies by the present inventors, it has been found that by incorporating a 
combination of an organic acid and a fatty acid sucrose ester as an absorption promoting agent into the 
composition, the physiologically active polypeptide cj m effectively o e abso rbed yja internal tr^rt f i r 
jTTuj^iSjrtej^ in the oral cavity, and hence, the composition is useful for oral administration or for 
^application to the oraT cavity. — * 

An object of the invention is to provide a physiologically active polypeptide-containing pharmaceutical 
composition which is suitable for oral administration or for application to the oral cavity. Another object of 
the invention is to promote the absorption of the physiologically active polypeptide through the intestinal 
tract or mucous membrane in the oral cavity by using a combination of anorgmw acid, and a fatty_ agd_ 
_sucroGO~ostor as acu&sorptign^^ A further object of the invention is to provide a rapidly 
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soluble composition suitable for application to the oral cavity. These and other objects and advantages of 
the invention will be apparent to those skilled in the art from the following description. 



40 Brief Description of Drawing 

Fig. 1 is a graph showing the effects for promoting absorption of human calcitonin (h-CT) by a 
combination of various fatty acid sucrose esters and tartancjcid^ 

Fig. 2 is a graph showing the effects for lower ing"c^Iournin serum accompanied to the h-CT absorption 
45 promoting effects by a combination of various fatty acid sucrose esters and tartaric acid. 

Fig. 3 is a graph showing comparison in the serum calcium lowering effects between the use of a 
combination of sucrose laurate and tartaric acid, and the use thereof alone. 

Fig. 4 is a graph showing comparison in the effects for promoting absorption of h-CT between the use 
of a combination of sucrose laurate and tartaric acid, and the use thereof alone, 
so Fig. 5 is a graph showing the effects for promoting absorption of a thyroid-stimulating hormone by a 
combination of sucrose stearate and tartaric acid. 

Fig. 6 is a graph showing the effects for promoting absorption of an adrenocorlicot mph^cjTO n^e by a 
combination of sucrose palmitate and tartaric acid. — " \ 

Fig. 7 is a graph showing the effects for promoting absorption of calcitonin in a N 
55 Fig. 8 is a graph showing the effects for promoting absorption of calcitonin by a combination of various 
fatty acid sucrose esters and tartaric acid in a rapidlv soluble composition. 



Detailed Description of the invention 
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The physiologically active polypeptide-containing pharmaceutical composition ot the mvent.cn com- 
prises as an active ingredient an effective amount of a physiologically active polypeptide, an absorption 
promoting agent consisting of a combination of an organic acid and a fatty acid sucrose ester ,n admixture 
with the conventional pharmaceutical^ acceptable carrier or diluent, which is suitable for oral adm.n.strat.on 

s or for application to the oral cavity , # . 1<4 '^ 

The organic acid used as one of the absorption promoting agent includes acetic acid, butyric acid. . ^ * 
fumaric acid, malonic acid, phthalic acid, prop.onic acid, glutaric acid, adipic acid, valer.c ac.d. capro.c acid./ ij^J* 
malcic acid, ascorb.c acid, isoascorbic acid, malic acid, succinic acid, iaciic acid, tartaric aao curie ac.aA , 
and benzoic acid, among which the preferred ones are tartaric acid, citric acid, malic ac.d. lactic ac.d. ) ^ 

,o benzoic acid and succinic acid. These organ.c acids may be used alone or in combination of two or more j / 
thereof. The amount of the organic acids may vary depending on the kinds of the preparat.on. but ,n case of 
a composition for oral administration, it is used in an amount of 0.1 to 70 % by weight, preferably 1 to 50 .. \ 
by weiaht. based on the whole we.ght of the compos.tion. In case of a composition suitable for application 
to the oral cavity (sublingual tablet), il is used in an amount of 0.1 to 30 % by weight, preferably 2 to 20 . J 

(5 by weight, based on the whole weight of the composition. Bes.des. in case of a rapidly soluble PWation < 
(or application to the oral cavity, it is used in an amount of 30 to 90 % by weight, preferably 50 to 30 .by/ 
weiqht based cn the whole weight of the preparation (in the lyophilized form). —y 

The fatty ac.d sucrose ester includes sucrose stearate. sucrose palmiiate. sucrose oleate. sucrose 
laurate sucrose behenate. and sucrose erucate. among which the preferred ones are sucrose stearate^ 

20 sucrose palmiiate. sucrose oleate. and sucrose laurate. These fatty acid sucrose esters may be used alone, 
or in combination of two or more thereof. Tho amount of the fatty acd sucrose esters may vary depending- 
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on the kinds ot the preparation, but in case ot a composition for oral admin.stration. ,t ,s used ,n an amount , <T 
of 0 1 to 50 % by weight, preferably 0.5 to 30 % by weight, based on the whole weight of the composition j ,u^. 
in case of a compos.tion su.table for appncation to the oral cavity (sublingual tablet), it is used m an amount . . 
of 0 1 to 20 n by weight, preferably 1 to 10 by weight, based on the whole weight of the composition./ 
Besides in case of a rap.dly soluble preparat.on for application to the oral cavity, .t is used in an amount o v 
5 to 50 % by weight, preferably 15 to 35 % by weight, based on the whole weight of the preparat.on (,n the 

ly ° P Tne e p d hy C siolog.cally active polypeptides used in the -nvention are polypeptides having a comparatively 
k<«< molecular weight. Su.table examples of the phys.ologically active polypeptides are. insulin, ang.otens.n. 
vasopressin, desmopressin. LH-RH (lutein.zing hormone-releasing hormone), somatostatin jalotgnjo^ 
glucagon, oxytocin, gastrins, somatomedins, secretin. h-ANP (human atrial natriuretic pept.de or factor). 
ACTH (adrenocort.cotropic hormone). MSH (melanocyte-stimulating hormone), i-endorphin. muramyl ^pep- 
tide enkephalins, neurotensin, bombesin. VIP (vaso-active intestinal polypeptide). CCK-8 (cholecystok.n-8 . 
PTH (parathyroid hormone). CGRP (calcitonin gene related peptide). TRH (thyrotropin releasing hormone), 
endothelin. TSH (thyroid-stimulating hormone), and their derivatives. 

The polypetides used in the present invention include not only the naturally occurred polypept.des but 
also the physiolog.cally active derivatives thereof. For instance, the calcitonins used in the present invention 
include not only the naturally occurred calciton.ns such as salmon calcitonin, human calcitonin, porcine 
calcitonin, eel calcitonin, chicken calcitonin, rat calcitonin, bovine calcitonin, and sheep calcitonin, but also 
analogous products such as [ASU' M-eel calcitonin, i.e. elcatonin. ,••„.„ 

The physiologically active polypeptides are contained in the composition of the present invention m *n 
amount sufficiently exhibiting the activities, which may vary depending on the k.nds of the polypept.des. For 
instance, in case of calcitonins, the content thereof is in an amount wherein the calcitonins can sufficiently 
exhibit their activities suitable for treating pagefs disease, hypercalcemia and osteoporosis. ..h.T'Qfc*- 

The compos.tion of the present invention may optionally .contain animal protei ns and.or vegetable 
proteins in order toprevont any und i s i rablgj J n^^ 

adminisuation. ^^S^^ 3 re!^bTyTReH*^^ suitable for foods 

and medicaments. ,„ „.,,,„ 

Preferred examples of the animal proteins are albumin (e.g. bovine serum album.n. human serum 
albumin etc.). casein, gelatin, and the like. Preferred examples of the vegetable proteins are gluten, ze.n 
soy bean protein, and the like. These animal and vegetable proteins may be used alone or ,n combination 
of an animal protein and a vegetable protein in an appropriate ratio. The amount of the animal and-or 
vegetable proteins to be incorporated into the composition of the present invention may vary depending on 
the kinds of the polypeptides to be stabilized, but is usually in the ranee of 0.001 to 25 % by weight based 
on the whole weight o? the composition. 

The composition of the present invention includes various types of composition, i.e. compositions 
oral administration, such as tablets, capsules, granules, etc.. and compositions for appl.cat.on to the oral 
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cavity, such as sublingual tablets. Thes^compc^ 
conventional carriers and diluents, such as excipient s, binders, ju jnigngs-irtc: 

rcs-ca^e^^dWIIbT^^ such as lactose, sucrose, glucose, starches, crystalline 

celluloseTetTwhich are usually used in an amount of SO to 90 % by weight based on the whole weight of 
I * ' the composition; binders such as hydroxypropyl cellulose, carboxymethyl cellulose, carboxymethyl cellulose 
^ sodium gum arabic. gelatin, polyvinyl alcohol, polyvinylpyrrolidone, tragacanth. sodium arginate. etc. which 
O are usually used in an amount of l to 25 % by weight based on the whole weight of the composition; 
lubricants such as magnesium stearate. calcium stearate. talc. etc. which are usually used in an amount of 
0 5 to 3 % by weight based on the whole weight of the composition. 
w Ttajaaterials for the ente ric coating include s hydroxypropyl methyl cellulose phthalate. hydroxypropyl 
methyl cellulose acetate succinlt^c^osractfate phthalate. methacrylic copolymer, and the like. 

The carriers used for s.^qual tablets include excipients such as lactose, sucrose, manmtol. sorbitol 
" starches, etc. which are usual* u*,o in an amount of 50 to 90 % by weight based on the whole waight of 
!he composition: binders such as crystalline cellulose, hydroxypropyl cellulose, carboxymethyl cellulose. 
,s hydroxypropyl methyl cellulose, methyl cellulose, dextrin, etc. which are usually used in an amount of to 
15 % bv weight based or. the whole weight of the composition; disintegrators such as carboxymethyl 
cellulose calcium, low-substituted hydroxypropyl methyl cellulose, starches, etc. which are usually used in 
an amount of 1 to 15 % by weight based on the whole weight of the composition; lubncan s such as 
magnesium stearate. calcium stearate. talc. etc. which are usually used in an amount of 0.5 to 3 .. by 
20 weiaht based on the whole weight of the composition. 

Q The composition for application to the oral cavity, particularly *^.J^£&£^ 
-tuble composition which is rapidly d issolved wit hin the oral cavity. The rapidly soluble compos ton is 
"^e^eTBvTlstnaWw-Tflore of the carriers such as gelatin, ayai. polyvinylpyrrolidone, or natural gums 
(eg guar gum. JocusT bean gum. etc.) .nstead of excipients. binders and lubricants, and mixing homoge- 
25 neously the active polypeptides and the absorption promoting agents to the earners and then lyoph.hz.ng 

the mixture in a conventional manner. . 

The compositions of the present mention and the effects thereof are illustrated by the following 
Experiments and Examples but should not be construed to be limited thereto. 

30 Experiment \ 

Effects for promoting absorption of calcitonin by a combination of various organic acids and various fatty 
acid sucrose esters: 

35 Solutions containing bovine serum albumin (BSA) 0.3 w/v%. an absorption promoting agent (a 
combination of various organic acids 0.5 and . .0 w/v% and sucrose laura.e 0.5 w,v%) and human calcitonin 

(h " C MallwSL W r e ats fweS about 250 g) were anestherized with Nembutal, and before administering the 
test solution (the calcitonin solution prepared above), the b.ood was collected from right externa. ,ugu.a 
,o vein. After subjecting the rats to ven.ro.omy. each ca.citonin solution was administered to ^wer£rtrt 
me small intestine by a closed loop method in an amount ot 0.1 ml per M^Ate^ 
administration, the blood was collected at intervals (after 5. .5. 30 and 60 minutes). After he serurr .was 
separated, the calcium concentration in serum was measured with Ca.cium C kit (manufactured by Wako 
Junyaku K.K.. Japan) (n = 3). The results are shown in Table 1. 
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Table 1 



10 
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20 
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30 
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(Lowering rate of serum calcium (%)1 



Oragnic acids 


Concentration (%) 


Timo after administration (min) 




5 


15 


30 


60 


Malic acid 


0.5 


1.5 


5.0 


8.8 


4.8 


Succinic acid 


0.5 


2.6 


4.7 


3.9 


-2.5 


Lactic acid 


0.5 


1.9 


7.6 


9.0 


4.4 


Tartaric acid 


05 


3.9 


5.3 


5.2 


•2.8 


Tartaric acid 


1.0 


0.4 


8.2 


9.9 


10.1 


Citric acid 


1.0 


0.1 


4.1 


6.1 


-2.8 


Benzoic acid 


1.0 


2.9 


10.8 


10.1 


8.3 



As is shown in Table t. in each test solution, the lowering of serum calcium was observed. 
Experiment 2 

Effects for promoting absorption of an active substance by using fatty acid sucrose esters having different 
HLB values: 

Solutions containing BSA 0.3 w/v%. an absorption promoting agent (a combination of tartaric acid 1.0 
w/V. and each of the following fatty acid sucrose esters 0.5 w/v%) and h-CT 10 ug/ml were prepared. 



Fatty acid sucrose esters 

1. Sucrose stearate (S-270) 

2. " (S-970) 

3. " (S-1670) 
•I. Sucrose laurate (L-1695) 



HLB value 

2 

9 
16 
16 



As a reference solution, there was used a 0.1 M acetate buffer solution containing BSA 0.3 w/v"„. 
tartaric acid 1.0 w/v% and h-CT 10 ug/ml. 

In the same manner as described in Experiment 1. the test solution was admin.stered. and he b.ood 
* was collected at intervals (after 5. 15. 30 and 60 minutes). After the serum was separated, the h-CT 
concentration in serum was measured by RIA. The results are shown -n the accompanying F,g. 1. where.n 
the value is shown by the difference to the initial value. 

As is shown in Fig. 1. the calcitonin solutions of the invention showed the h-CT concen.rat.on m blood 
became maximum 5 minutes after the administration and showed higher h-CT concentration ,n blood than 
that of the reference solution (using tartaric acid alone). 

, Experiment 3 

Effects for promoting absorption of an active substance by using fatty acid sucrose esters having different 
50 fatty acid residues: 

By using fatty acid sucrose esters having HLB 16 and different fatty acid residues, there were prepared 
solutions containing BSA 0.3 w/v%. an absorption promoting agent (a combination of tartanc ac.d 1.0 w,v,. 
and each of the following fatty acid sucrose es'.ers 0.5 w/v%) and h-CT 5 ug.'ml. 

ss 
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Fatty acid sucrose esters 


Fatty acid residue 


1. Sucrose stearate (S-1670) 

2. Sucrose palmitate (S-1670) 

3. Sucrose laurate (L-1695) 


stearic acid 
palmitic acid 
lauric acid 



In the same manner as described in Experiment 1, the test solution was administered to the rats, and 
the blood was collected at intervals and the calcium concentration in serum was measured likewise. The 
results are shown in the accompanying Fig. 2. 
10 As is shown in Fig. 2, in ail test solutions, there was observed lowering of blood cal' urn concentration 
while the fatty acid residue was different. 



Experiment 4 



Comparison of the effects for promoting absorption of an active substance between the use of tartaric acid 
or a fatty acid sucrose ester alone and the use of a combination thereof: 



Solutions containing 8SA 0.3 w/v%. an absorption promoting agent (a combination of tartaric acid 1.0 
w/v% and sucrose laurate 0.5 w/v%) and h-CT 5 ag/ml and solutions containing BSA 0.3 w/v%, an 
absorption promoting agent (either alone of tartaric acid or sucrose laurate) and h-CT 5 ug/ml were 
prepared. 

In the same manner as described in Experiment 1 , the test solution was administered to the rats, and 
the blood was collected at intervals. After the serum was separated, the calcium concentration and h-CT 
concentration in serum were measured. The results are shown in the accompanying Fig. 3 and Fig. 4. 
25 As are shown in Fig. 3 and Fig. 4, in view of the lowering of the blood calcium concentration and the 
change of the h-CT concentration in blood, tr.« absorption promoting agent consisting of a combination of 
tartaric acid and sucrose laurate showed superior effects for promoting absorption of h-CT in comparison 
with the use of tartaric acid or sucrose laurate alone. 



Exoeriment 5 



Effects for promoting absorption of TSH: 



A solution containing BSA 0.3 w/v%. an absorption promoting agent (a combination of tartaric acid 1.0 
w/v% and sucrose stearate (S-1670) 0.5 w/v%) and TSH 500 ug.ml was prepared. As a reference solution, 
there was prepared a solution containing BSA 0.3 w/v% and TSH 500 ug/ml. 

In the same manner as described in Experiment 1 . the test solution was administered to the rats in an 
amount of TSH 100 tig per each rat and the blood was collected at intervals. After the serum was 
separated, the blood TSH concentration was measured by RIA. The results are shown in the accompanying 
Fig. 5. 

As is shown in Fig. 5. the solution of the invention showed far higher increase of the blood TSH 
concentration than the reference solution containing no absorption promoting agent. 

Experiment 6 

Effects for promoting absorption of ACTH: 



A solution containing BSA 0.3 w/v%, an absorption promoting agent (a combination of tartaric acid 1.0 
w/v% and sucrose palmitate (P-1 670) 0.5 w/v%) and ACTH 500 ag/ml was prepared. As a reference 
solution, there was prepared" a solution containing BSA 0.3 w/v% and ACTH 500 ug/ml. 

In the same manner as described in Experiment 1. the test solution was administered to the rats in an 
amount of ACTH 100 ug per each rat and the blood was collected at intervals. After the serum was 
separated, the blood ACTH concentration was measured by RIA. The results are shown in the accompany- 
ing Fig. 6. 

55 As is shown in Fig. 6. the solution using an absorption promoting agent of the invention showed far 
higher increase of the blood ACTH concentration than the reference solution containing no absorption 
promoting agent. 
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Example 1 
Tablets: 

s In accordance with the tablet (emulation as shown in Table 2. lactose, corn starch, tartaric acid, a fatty 
acid sucrose ester (Ryoto Sugar Ester L-1695, manufactured by Mitsubishi Chemical, Japan), h-CT and 
BSA are mixed, and thereto is added an aqueous solution of hydroxypropyl cellulose (HPC). The mixture is 
kneaded and extrued to granulate to give granules. The granules are mixed with magnesium stearate, and 
the mixture is tableted with a tableting machine to give crude tablets (each diameter 8 mm. weight 250 mg). 

10 

Table 2 



Tablet components 


Amount 


Lactose 


22.8 g 


Corn starch 


21.0 g 


Fatty acid sucrose ester 


1.5 g 


Tartaric acid 


3.0 g 


Human calcitonin (h-CT) 


0.1 g 


Bovine serum albumin (BSA) 


0.3 g 


Hydroxypropyl cellulose (HPC) 


1.2 g 


Magnesium stearate 


0.1 g 



The crude tablets thus prepared are coated with a coating liquid prepared according to the coating 
formulation as shown in Table 3 with a high coater to give the desired tablets. 

Table 3 



Coating formulation 


Amount 


Hydroxypropyl methyl cellulose acetate succinate 


10g 


Triethyl citrate 


2g 


Ethanol 


80 g 


Water 


ag 



Example 2 



40 Capsules: 

In accordance with the capsule fomuiation as shown in Table 4, malic acid, a fatty acid sucrose ester 
(Ryoto Sugar Ester L-1695, manufactured by Mitsubishi Chemical, Japan), salmon calcitonin and BSA are 
mixed, and the mixture (each 100 mg) is filled into Japan Pharmacopeia #4 capsule to give capsules. 

45 
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Table 4 


Capsule components 


Amount 


Malic acid 


12.4 g 


Fatty acid sucrose ester 


6.0 g 


Salmon calcitonin 


0.4 g 


Bovine serum albumin (BSA) 


1.2g 



The capsules thus prepared are coated with a coating liquid prepared according to the coating 
formulation as shown in Table 5 with a (luidized granulator to give the desired capsules. 
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Table 5 



Coating formulation 


Amount 


Methacryiic copolymer-S 

Castor oil 

Ethanol 


20 g 
3g 

377 g 



w 



Example 3 
Granules: 



In accordance with the granule formation as shown in Table 6, lactose, corn starch, human calcitonin. 
15 BSA, citric acid and a fatty acid sucrose ester are mixed, and thereto is added an aqueous solution of HPC. 
The mixture is kneaded and extrued to granulate to give granules. 



Table 6 



Granule components 


Amount 


Lactose 


7.2 g 


Corn starch 


12.3 g 


Human calcitonin 


0.2 g 


Bovine serum albumin (BSA) 


0.6 g 


Citric acid 


6.2 g 


Fatty acid sucrose ester 


3.0 g 


Hydroxypropyl cellulose (HPC) 


0.5 g 



The granules thus prepared are film-coated with a coating liquid prepared according to the coating 
formulation as shown in Table 7 with a fluidized granulator to give the des.red granules. 

Table 7 



Coating formulation 


Amount 


Methacryiic copolymer-S 


30 g 


Castor Oil 


1.5 g 


Talc 


15 g 


Ethanol 


498 g 


Purified water 


55.5 g 



45 

Example 4 



Sublingual tablets: 

in accordance with the fomulation as shown in Table 8. lactose, corn starch 
50 sucrose stearate. tartaric acid, and human calcitonin are mixed, and the mixture * tableted w,th a tab.et.ng 
machine to ciiv6 the desired sublingual tablets. 



55 



a 



EP 0 517 211 A1 



Table 8 



Sublingual tablet components 


Amount 


Lactose 


75.6 g 


Corn starch 


13 g 


Hydroxypropyl cellulose 


1 g 


Sucrose stearate 


3g 


Tartaric acid 


7g 


Human calcitonin (h-CT) 


0.4 g 



Example 5 
;s Sublingual tablets: 

In accordance with the fomulation as shown in Table 9, the desired sublingual tablets are prepared in 
the same manner as described in Example 4. 

20 Table 9 



Sublingual tablet components 


Amount 


Lactose 


58.8 g 


Crystalline cellulose 


24 g 


Polyvinylpyrrolidone 


3g 


Sucroce palmitate 


4g 


Malic acid 


lOg 


Human calcitonin (h-CT) 


0.2 g 



Example 6 
35 Sublingual tablets: 

in accordance with the fomulation as shown in Table 10. the desired sublingual tablets are prepared i, 
the same manner as described in Example 4. 



Sublingual tablet components 


Amount 


Lactose 


67 g 


Sorbitol 


4g 


Mannitol 


8.4 g 


Carboxymethyl cellulose sodium 


2.6 g 


Sucrose oleate 


5g 


Citric acid 


129 


Sajmon calcitonin 


ig 1 



Experiment 7 

55 Effects for promoting absorption of calcitonin in sublingual tablets: 

The sublingual tablets prepared as in Examples ♦ and 5 were used as the test material (content of 
calcitonin, 1 mg or 0.5 mg per each tablet. 250 mg). 
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The test material (each one tablet) was administered by a sublingual route to a male Beagle dog which 
fasted overnight. After the administration, the blood was collected at intervals (after 5, 10. 15, 20, 30, 45. 60 
and 120 minutes). After the serum was separated, the blood human calcitonin concentration was measured 
by RIA. The results are shown in the accompanying Fig. 7. 

Example 7 

Rapidly soluble preparation: 

o In accordance with the ;oinulation as shown in Table 11. salmon calcitonin 10 mg, tartaric acid 2 g. and 
sucrose stearate 1 g are dissolved in an aqueous gelatin solution (1 w/v%) 10 ml. The solution (each 1 ml) 
is added to a vessel, followed by lyophilization to give the desired rapidly soluble preparation (sublingual 
tablets). 

, Table 1 1 



Raidly soluble prepar. components 


Amount 


Aqueous gelatin solution (1 w/v%) 
Tartaric acid 
Sucrose stearate 
Salmon calcitonin 


10 ml 

2g 
i g 

10 mg 



Example 8 

Rapidly soluble preparation: 

In accordance with the fomulation as shown in Table 12. the desired rapidly soluble preparation 
(sublingual tablets) is prepared in the same manner as described in Example Y. 

Table 12 



35 


Raidly soluble prepar. components 


Amount 




Aqueous gelatin solution (1 w/v%) 


10 ml 




Citric acid 


i g 




Sucrose oleate 


0.2 g 


40 


Human calcitonin 


10 mg 



Experiment 8 

4 S Effects for promoting absorption of calcitonin by using a combination of various organic acids and a fatty 
acid sucrose ester in rapidly soluble composition: 

Test materials were prepared by dissolving salmon calcitonin 3 mg. an organic acid 20 w/v%. and 
sucrose stearate (S-970) 10 w/v% to a t w/v% aqueous gelatin solution 3 ml, adding the solution (each 1 

so ml) to a vessel, followed by lyophilization. 

Each one of the test material was administered by a sublingual route to a male Beagle dog wh.ch fastea 
overnight, and the blood was collected at intervals (after 10. 20. 30. 45 and 60 minutes). After the serum 
was separated, the calcium concentration in serum was measured with Calcium C kit (manufactured by 
Wako Junyaku K.K., Japan) (n = 3). The results are shown in Table 13. 

55 As is shown in Table 13. in each material using any organic acid, there was observed the lowering of 
blood calcium concentration, while no lowering of blood calcium concentration was observed in the material 
using no organic acid. 
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Table 13 



[Lowering rate of serum calcium (%)] 


Oragnic acids 


Time after administration (min) 


10 


20 


30 


45 


60 


Tartaric acid 


3.0 


2.9 


5.1 


8.3 


7.8 


Citric acid 


4.5 


2.3 


3.0 


1.6 


2.2 


Malic acid 


4.5 


27 


3.3 


1.4 


1.5 


H 


-2.2 


•1,5 


-3.6 


-3.1 


-4.1 



^ Experiment 9 

Effects for promoting absorption of an active substance by using fatty acid sucrose esters having different 
HUB values in rapidly soluble composition: 

Test materials were prepared by dissolving salmon calcitonin 3 mg. tartaric add 20 v£% and each 
20 fatty acid sucrose ester 10 wA,% to a 1 w,v% aqueous gelatin solution 3 ml, add.ng the solut.cn (each 1 ml) 
to a vessel, followed by lyophilization. 

in the same manner as described in Experiment 8. the test materia, was adm.mstered 
the blood was collected at intervals, and the blood calcium concentration was measured. The results are 

25 Sh ° ITs?howntn Table 14, in each materia, using fatty acid sucrose esters having various HUB values, 
there was observed the lowering of blood calcium concentration. 



Table 14 



(Lowering rate of serum calcium (%)] 


HLB values 


Time after administration (min) 


10 


20 


30 


45 


60 


9 


3.0 


2.9 


5.1 


8.3 


7.8 


5 


3.0 


7.5 


4.1 


8.6 


6.1 


3 


47 


3.3 


3.2 


2.8 


3.6 



40 



50 



Experiment 10 

Effects of the concentration of an organic acid and a fatty acid sucrose ester on the absorption of the active 
ingredient in rapidly soluble composition: 

Test materials were prepared by dissaving human calcitonin 3 mg. citric ^ ^Ej £ 

970) in the concentration as shown in Table 15 to a 1 w/v% aqueous gelat.n solution 3 ml. adding 
solution (each 1 ml) to a vessel, followed by lyophilization. 

In the same manner as in Experiment 8. the test material was administered to the dog. and the blood 
was col^teTat interval After the serum was separated, the human catcitonin concentrate m serum gas 
measured by RIA. The results are shown in Table 15. 

As is shown in Table 15. in the test materials of all concentrations of the organ.c acid and fatty ac.d 
sucroL ester, there was observed the absorption of human calcitonin, but the absorption promoting effect 
became weaker with lowering.of the concentration of the absorption promot.ng agent. 



55 
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Table 15 



Concentration of absorption promoting agents (w/v%) 


Maximum blood concentration of 
human calcitonin in average (pg/ml) 


S-970 


Citric acid 


10.0 


20.0 


1652 


5.0 


10.0 


1116 


2.5 


5.0 


191 


U 


2.0 


86 



Experiment 1 1 

is 

Effects for promoting absorption of calcitonin by using a combination of an organic acid and a fatty acid 
sucrose ester in rapidly soluble composition: 

Test materials were prepared by dissolving human calcitonin (h-CT) 3 mg, tartaric acid 10 w/v%, and 
20 sucrose stearate (S-570) 2 w/v% to a 1 w/v% aqueous gelatin solution 3 ml, adding the solution (each 1 ml) 
to a vessel, followed by lyophilization. 

In the same manner as described in Experiment 8. the test material was administered to the dog, and 
the blood was collected at intervals. After the serum was separated, there were measured the blood calcium 
concentration with Calcium C kit (manufactured by Wako Junyaku K.K.. Japan), the blood phosphur 
25 concentration with Phosphur-C Test (manufactured by Wako Junyaku K.K., Japan), and the blood human 
calcitonin concentration by RIA. The results are shown in the accompanying Fig. 8. 

As is shown in Fig. 8, with increase of the blood human calcitonin, the concentrations of calcium and 
phosphur in blood were lowered. 

30 Effects of the Invention 

When polypeptide hormones are administered orally, they are usually decomposed by a protease and 
hence are insufficiently absorbed and can not exhibit their sufficient physiological activities. From this 
viewpoint, the polypeptide hormones are usually administered by injection. On (he contrary, according to 
35 the composition incorporated by an absorption promoting agent of the present invention, the polypeptide 
hormones can highly be absorbed through the intestinal tract and the membrane within the oral cavity, and 
thereby, the hormones can exhibit their physiological activities even by oral administration or by application 
into the oral cavity. 

40 Claims 

1. A pharmaceutical composition which comprises an effective amount of a physiologically active polypep- 
tide, and an absorption promoting agent consisting of a combination of an organic acid and a fatty acid 
sucrose ester in admixture with a pharmaceutical^ acceptable carrier or diluent. 

2. The composition according to claim 1 , wherein the organic acid is a member selected from the group 
consisting of acetic acid, butyric acid, fumaric acid, malonic acid, phthalic acid, propionic acid, glutaric 
acid, adipic acid, valeric acid, caproic acid, maleic acid, ascorbic acid, isoascorbic acid, malic acid, 
succinic acid, lactic acid, tartaric acid, citric acid, and benzoic acid, and their pharmaceutical^ 

so acceptable salts, and a combination of one or more thereof. 

3. The composition according to claim 2. wherein the organic acid is a member selected from the group 
consisting of tartaric acid, citric acid, malic acid, lactic acid, benzoic acid and succinic acid. 

55 4. The composition according to claim 1. wherein the fatty acid sucrose ester is a member selected from 
the group consisting of sucrose stearate, sucrose palmitate, sucrose oleate. sucrose laurate, sucrose 
bahenate. and sucrose erucate, and a combinati :r. of one or more thereof. 
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5. The composition according to claim 4. wherein the fatty acid sucrose ester is a member selected from 
the group consisting of sucrose stearate. sucrose palmitate, sucrose oleate, and sucrose laurate. 

6. The composition according to claim 1. wherein the polypeptide is a member selected from the group 
consisting of insulin, angiotensin, vasopressin, desmopressin, LH-RH (luteinizing hormone-releasing 
hormone), somatostatin, calcitonin, glucagon, oxytocin, gastrins, somatomedins, secretin. h-ANP 
(human atrial natriuretic peptide or factor), ACTH (adrenocorticotropic hormone). MSH (melanocyte- 
stimulating hormone), ^-endorphin, muramyl dipeptide. enkephalins, neurotensin, bombesin. VIP (vaso- 
active intestinal polypeptide), CCK-8 (choiecystokjn-8). PTH (parathyroid hormone). CGRP (calcitonin 
gene related peptide), TRH (thyrotropin releasing hormone), endothelin, TSH (thyroid-stimulating 
hormone), and their derivatives. 

7. The composition according to claim t, wherein the polypeptide is a member selected from the group 
consisting of salmon calcitonin, human calcitonin, porcine calcitonin, eel calcitonin, chicken calcitonin. 

is rat calcitonin, bovine calcitonin, and sheep calcitonin. 

8. The composition according to claim 7, wherein :he eel calcitonin is [ASU 1 7 ]-eel calcitonin. 

9. The composition according to claim 1. which is a composition for oral administraicn. 

20 

10. The composition according to claim 1. which is sublingual tablets. 

11. The composition according to claim 10, which is a rapidly soluble composition. 
25 Claims for the following Contracting States : ES, GR 

1. Process for the production of a pharmaceutical composition which comprises mixing an effective 
amount of a physiologically active polypeptide with an absorption promoting agent consisting of a 
combination of an organic acid and a fatty acid sucrose ester and with a pharmaceutical^ acceptable 

30 carrier or diluent. 

2. The process according to claim 1. wherein the organic acid is a member selected from the group 
consisting of acetic acid, butyric acid, fumaric acid, malonic acid, phthalic acid, propionic acid, glutar.c 
acid, adipic acid, valeric acid, caproic acid, maleic acid, ascorbic acid, isoascorbic acid, malic acid. 

35 succinic acid, lactic acid, tartaric acid, citric acid, and benzoic acid, and their pharmaceutical^ 
acceptable salts, and a combination of one or more thereof. 

3. The process according to claim 2. wherein the organic acid is a member selected from the group 
consisting of tartaric acid, citric aed. malic acid, lactic acid, benzoic acid and succinic acid. 

* 4. The process according to cla.m t. wherein the fatty acid sucrose ester is a member selected form the 
group consisting of sucrose stearate, sucrose palmitate, sucrose oleate. sucrose laurate. sucrose 
behenate. and sucrose erucate. and a combination of one or more thereof. 

,5 5. The process according to cla.m 4, wherein the fart/ acid sucrose ester is a member selected from the 
group consisting of sucrose stearate. sucrose palmitate. sucrose c:eate, and sucrose laurate. 

6. The process according to claim t, wherein the polypeptide is a member selected from the group 
consisting of insulin, angiotensin, vasopressin, desmopressin LH-RH (luteinizing hormone-releasing 

so hormone), somatostatin, calcitonin, glucagon, oxytocin, gastrins, somatomedins, secretin, h-ANP 
(human atrial natriuretic peptide or factor), ACTr; (adrenocorticotropic hormone), MSH (melanocyte- 
stimulating hormone), ^-endorphin, muramyl dipeptide, enkephalins, neurotensin, bombesin, VIP (vaso- 
active intestinal polypeptide). CCK-8 (cholecystokin-8). PTH (parathyroid hormone), CGRP (calcitonin 
gene related peptide), TRH (thyrotropin releasing hormone), endothelin. TSH (thyroid-st.mulat.ng 

55 hormone), and their derivatives. 

7. The process according to claim 1. wherein Lhe po'/psptide is a member selected from the group 
consisting of salmon calcitonin, human calcitonin, porcine calcitonin, eel calcitonin, chicken calcitonin. 
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rat calcitonin, bovine calcitonin, and sheep calcitonin. 
8. The process according to claim 7, wherein the eel calcitonin is [ASU ,7 ]-eel calcitonin, 
s 9, The process according to claim 1 for the production of a composition for oral administration. 
- 10. The process according to claim 1 for the production of sublingual tablets. 
11. The process according to claim 10 for the production of a rapidly soluble composition. 
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ACTH concentration in serum (ng/ml) 
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